Research background. Iliotibial band syndrome is common among athletes due to intensive training or repetitive knee flexion and extension. There is not much data about iliotibial band length on the measurement reliability in the literature.
INTRODUCTION
Evaluating the status of the musculoskeletal system physiotherapists usually measure the length of iliotibial band. The decrease of length of iliotibial band can cause pain in patellofemoral joint, trochanteric bursitis or iliotibial band syndrome. Iliotibial band syndrome is common among athletes (long distance runners, cyclists) due to intensive training or repetitive knee flexion and extension (Khaund, Flynn, 2005) .
Most often the length of iliotibial band is measured performing Ober's test and Modified Ober's test, when a goniometer or an inclinometer is used to measure thigh attraction which enables estimating the length of iliotibial band (Lavine, 2010) . Those tests are easily carried out, so they are quite often used in practice (Gajdosik et al., 2003; Ferber et al., 2010) . If the iliotibial band has not shortened, the thigh is flexed and the patient does not feel pain. If the leg remains recessed and the patient feels pain in the lateral side of the knee joint, it means that the iliotibial band has shortened (Khaund, Flynn, 2005) .
There is much research and discussion about the reproducibility and the reliability of research results obtained by tests and goniometric and inclinometric measurements (Holm, 2000; Watkins, 1991; Gajdosik, 2003; Reese, Bandy, 2003; Gabbe et al., 2004; Clapis et al., 2008; Ferber et al., 2010) . However, there is a lack of data concerning comparative goniometric and inclinometric measurements of iliotibial band length performed by the same researchers and using the same tests and measuring instruments.
Research aim was to investigate the links and the reliability (reproducibility) of Ober's test and Modified Ober's test results measuring iliotibial band length using goniometer and inclinometer.
Question: Will the results of Ober's test and Modified Ober's test be reproducible and reliable measuring iliotibial band length using goniometer and inclinometer?
METHODS
The study involved 15 healthy men, long distance runners, whose mean age was 27 ± 2 years, mean height -179 ± 4 cm, mean weight -72 ± 5 kg. The participants were selected at random.
Ober's test and Modified Ober's test were performed for the estimation of iliotibial band length, and the flexion angles were measured by a standard goniometer with a 360-degree scale every 1 degree, and an inclinometer with a 360-degree scale from 0 to 360 degrees, every 5 degrees in opposite directions.
Research data were processed using mathematical statistics. Calculations were carried out using program SPSS. The reproducibility of goniometric and inclinometric measurements of Ober's test and Modified Ober's test was verified by intraclass correlation coefficient. The relation between goniometric and inclinometric measurements of iliotibial band length in Ober's test and Modified Ober's test were verified calculating Pearson's correlation coefficient. The 95% confidence interval was chosen.
Research organization. Two tests were performed in the study -Ober's test and Modified Ober's test, the measurements of which were obtained using a goniometer and an inclinometer. Each test was performed twice. There was a 30 min interval between the two measurements. In both cases the research participants were tested in random order.
Ober's test was performed when the runner was lying on the uninvolved side. The leg of the uninvolved side was bent at the hip joint and the knee joint at the angle of 90 degrees. One hand was used to stabilize the athlete's pelvis to avoid turning. The extended leg of the involved side was flexed to the level of the body and then extended and attracted (thigh adduction) as much as the iliotibial band allowed. Then the goniometer was used to measure thigh adduction. The axis of the goniometer was positioned on the anterior superior iliac spine of the upper leg; stable arm of the goniometer was placed between left and right anterior superior iliac spines on the pelvis. Mobile arm of the goniometer was placed in line with anterior superior iliac spine and midline of the patella. Then the inclinometer was placed in the middle of the lateral side of the thigh, and the inclinometry measurements were inserted into the data list of the study. After the measurement of the iliotibial band of one side, the iliotibial band of the other side was measured. Modified Ober's test was performed in the same way as Ober's test, only the leg of the involved side was bent 90 degrees at the knee joint, and then it was distracted, extended and lowered down. The goniometer and the inclinometer were used in the same way as in Ober's test. After the measurement of the iliotibial band of one side, the iliotibial band of the other side was measured. When the leg is lowered, the patient might feel pain in the lateral side of the thigh due to different thigh attraction, but in our study the research participants did not feel plain as they were healthy long distance runners.
RESULTS
Research results indicated that the values of intraclass correlation coefficient were at within the range of 0.85-0.94, so the measurement reliability (reproducibility) of Ober's test and Modified Ober's test were estimated as good or very good (Table 1) . Links between the measurements of iliotibial band length using goniometer and inclinometer in the Ober's test and Modified Ober's test were established cal-culating Pearson's correlation coefficient the values of which for the measurements of the left and the right legs are given in Table 2 . 
DISCUSSION
Our research results confirm the findings of other researchers (Reese, Bandy, 2003; Corkery et al., 2007; Hudson, Darthuy, 2009; Ferber et al., 2010 ) who maintain that when the goniometer and inclinometer is used measuring iliotibial band length using, the obtained values are significant. The values of intraclass correlation coefficient of the measurements of iliotibial band length using goniometer and inclinometer in Ober's test and Modified Ober's test were within the range of 0.85-0.94, so the measurement reliability (reproducibility) of Ober's test and Modified Ober's test were estimated as good or very good.
According to the findings of one study (Reese, Bandy, 2003) , measurements of iliotibial band length using goniometer and inclinometer in Ober's test and Modified Ober's test are reliable (the results received are reproducible). In a small sample (n = 22), measurements of iliotibial band length using an inclinometer were statistically significant (p = 0.008) (Hudson, Darthuy, 2009) .
The mean intraclass correlation coefficient of the inclinometric measurements of the right leg shows that the reproducibility of Ober's test was satisfactory as the value of the coefficient was 0.85, but the interval of the intraclass correlation coefficient of the inclinometric measurements was 0.55-0.95. It means that the measurement results of the right leg were more widely dispersed compared to other measurements.
In physiotherapy, the measurement results are considered reliable if there is no statistically significant difference between at least two measurements under the same conditions (Gogia et al., 1987) . The level of reliability (reproducibility) of measurements is assessed by the intraclass correlation coefficient (Lenssen, 2007) . There was a case when one researcher performed inclinometric measurements of iliotibial band length applying Ober's test and Modified Ober's test, and the intraclass correlation coefficient was 0.90 and 0.91 respectively (Reese, Bandy, 2003) . Table 2 presents correlation coefficients between goniometric and inclinometric measurements applying Ober's test. Though the values of correlation coefficients were within the limits of 0.68 and 0.93, all of them were within the limits of statistical significance. We found strong correlations between the first and the second measurements of the right leg and between the second goniometric and inclinometric measurements of the left leg. Moderate correlation was found between the first goniometric and inclinometric measurements of the left leg. Thus, we suggest that the goniometric and inclinometric measurements of iliotibial band length during Ober's test produce similar results which are statistically significantly related. In Ober's test iliotibial band length can be reliably measured both by goniometer and inclinometer. Table 2 also gives Pearson's correlation coefficients between goniometric and inclinometric measurements in Modified Ober's test. In Modified Ober's test the correlation coefficients between goniometric and inclinometric measurements were similar to those in Ober's test between goniometric and inclinometric measurements. In Modified Ober's test the correlation coefficients between goniometric and inclinometric measurements of the right leg were higher compared to the same measurements in Ober's test. Those differences can be explained by the fact that Modified Ober's test is easier to perform. It is easier to distract the subject's flexed leg passively, then to extend it and lower down compared to the extended leg. In Modified Ober's test (with the flexed leg of the subject) muscles tense up differently. All correlations between goniometric and inclinometric measurements in Modified Ober's test are strong. Their values are statistically significant. It means that in Modified Ober's test both goniometric and inclinometric measurements of iliotibial band length are reliable as in Ober's test because the correlations obtained were similar. Our research findings suggest that the results of goniometric and inclinometric measurements of iliotibial band length in both Ober's test and Modified Ober's test are reliable and their reproducibility is adequate. In both tests -Ober's test and Modified Ober's test -iliotibial band length can be reliably measured both by goniometer and inclinometer. CONCLUSIONS 1. In Ober's test and Modified Ober's test iliotibial band length can be reliably measured both by goniometer and inclinometer.
2. The results of goniometric and inclinometric measurements of iliotibial band length in both Ober's test and Modified Ober's test are significant and their reproducibility is adequate.
